Stabilization of 1,25-dihydroxyvitamin D-3 receptor in the human leukemia cell line, HL-60, with diisopropylfluorophosphate.
We have investigated the reason for the lack of specific 1,25-dihydroxyvitamin D-3 binding activity in extracts of ATCC HL-60 cells. Although intact ATCC HL-60 cells specifically and saturably take up 1,25-dihydroxy[3H]vitamin D-3, whole cell extracts have little or no specific binding of 1,25-dihydroxyvitamin D-3. The absence of specific binding can now be explained by the action of a serine proteinase in these cells. When diisopropylfluorophosphate (DFP), a potent inhibitor of serine proteinase, is added to the buffer used for extraction, specific binding of 1,25-dihydroxy[3H]vitamin D-3 in the extract is observed. The loss of specific binding could not be prevented by hydrolyzed DFP or other serine proteinase inhibitors, such as phenylmethylsulfonylfluoride, benzamidine and aprotinin. The proteolytic activity from ATCC cells also destroyed specific 1,25-dihydroxy[3H]vitamin D-3 binding in high-salt extracts from pig intestinal nuclei or from another HL-60 cell line (LG HL-60 cells). However, the proteinase did not affect the levels of the specific binding in these preparations if the receptor was occupied with 1,25-dihydroxy[3H]vitamin D-3 prior to exposure to the proteinase. The binding and sedimentation characteristics of the receptors from various sources were not changed by the presence of DFP. The Kd of the receptor in ATCC HL-60 cells is 1.2.10(-10) M, which is identical to that in the LG HL-60 cells. The 1,25-dihydroxy[3H]vitamin D-3 receptor complex from the ATCC cells sediments as a single 3.5 S component and elutes from DNA-Sephadex column in two peaks at 0.09 and 0.15 M KCl. The material eluting at 0.15 M KCl has the same DNA-binding activity as preparations from pig intestine or LG HL-60 cells. Immunoprecipitation studies demonstrated that monoclonal antibodies to the pig receptor, IVG8C11, quantitatively precipitate the 1,25-dihydroxy[3H]vitamin D-3-binding activity from ATCC HL-60 cells as well as that from LG HL-60 cells or pig intestinal nuclei. Therefore, the previous failure to demonstrate the 1,25-dihydroxyvitamin D-3 receptor in ATCC HL-60 cells is because of the presence of a potent serine proteinase and not because of an abnormal or absent receptor.